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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a digital filter 
device and the filtering method for converting one 
input digital signal into two output digital signals. 

SOLUTION: An input sample (xi) is contained in an 
input digital signal, and an output sample (y2i+1) 
formed of an odd order is contained in a first 
output digital signal. The respective samples are 
equal to values obtained by subtracting the 
approximate value of the total of input samples in a 
(pk) even order, which are obtained by multiplying 
first fitter coefficients, from the same order input 
sample (x2i). An output sample (y2i), formed of the 
even order, is contained in a second output digital 
signal. The respective samples are equal to values 
obtained, by subtracting the approximate value of 
the total of the output samples formed of an (Uk) 
odd order, which are obtained by multiplying the 
second filter coefficients, from the input sample 
(x2i) of the same order. A second filter coefficient 



(Uk) is selected from among following coefficients, 
namely, [5/16, 5/16], [-1/16, 5/16, 5/16, -1/16] and 
[1/256, -15/256, 78/256, 78/256, -15/256, 1/256]. 

COPYRIGHT: (C)2000,JPO 



i Li ILi 




JPA 2000-40943 
Cited reference 



of Japanese Patent Application NO. 2001 



-3331 92 



#^2000-40943 

(P 2000-40943 A) 
(43)^58 0 ¥-&L\2*E2M 8 8(2000.2.8) 



Int PI 7 
VOW JIJl. L.1 . 

// IfftvtM I /At 

// HU4W 1/4 i 
// 14 


Did 

671 


F 1 (##) 
HU<m l7/0z 613 C 
671 C 

If A A k.f » / J 4 

H04N 1/41 Z 
7/13 Z 

file§i:Jc ^sS^c sS;£^C9f&;35 OL (i^!7H) 




/f:fc_ BS \T7 11 1 7r AAA 

WBw^r-l I — 1 75990 


(71)UJg5A 000001007 








(22)fflSB 


¥/£ll¥6J322B (1999.6. 22) 


JKjKIMcEBETAT 3 TB30# 2 ^ 






(72)5£91^f XiJyJ 


(31)ffi3feffi3£^#^ 


9 8 0 8 0 0 3 






¥^£10^ 6 M 24 B (1998. 6. 24) 


ty^X *fe^V>-ir f y>r -x 35517, 




y^>x (FR) 














>X XX. X—. ft 






(74)ft3A 100076428 









(57) 

^nsi i ;^&&£»wfc(pk)4P!g:je&©A;/j 

J®^©A^iJ->^;Kx2i)d^Mi;fcMfc#L<, 12 
®7-f^«»(Uk)H. CTFOttft. [5/16, 5/ 

16], [-1/16, 5/16, 5/16, -1/16], [1/256, -15/256, 
78/256, 78/256, -15/256, l/256]0*d^6.Sfiri-5„ 



(19>B*BW*WJt (J P) (12)^^fl#P^^fS (A) 




( 2 ) 



2000-40943 



1 

T. 

£ 2 © ^ j )i>?mfk&Mmz.3t&m®:ft e as ir* > 

M^2©7-f £UF©fS&, [5/16, 5/I6], 
[-I/16, 5/16, 5/16,-1/16], [1/256, -15/256, 78/25 
6, 78/256, -15/256, l/256]©«t»;&>Sg»ift* Z. £ 

[§t;fc32] 3Si©:7>r;i^«ab&«. £tT©&i$u [i 

/2, 1/2], [-1/16,9/16, 9/16, -1/16], [3/256, -25/2 
56, 150/256, 150/256, -25/256, 3/256], [-5/2048, 4 
9/2048, -245/2048, 1225/2048, 1225/2048, -245/204 
8, 49/2048, -5/2048] ©*£> SSfcf It^lit 

um&. mcm&<?>AJ]-*>zr)i'fr£,M,crzm\zmv 
<. 

tettt£, ^i;mffi©A*-^>y;nctti^.fcffli^K. 

MH307^;^fSS:^ «T©«». [5/16, 5/1 
6], [-1/16, 5/16, 5/16, -1/16], [1/256. -15/256, 7 
8/256, 78/256, -15/256, l/256]©4>*^S«nSCl<»: 

Ht#]g4] Mta^4©7^;^^^. £TF©& 

IS:. [1/2, 1/2], [-1/16, 9/16, 9/16, -1/16], [3/25 
6, -25/256, 150/256, 150/256, -25/256, 3/256], [-5 
/2048, 49/2048, -245/2048, 1225/2048, 1225/2048, - 
245/2048, 49/2048, -5/2048]©* j&^3i«tt£>;i 

&WL£L-?z>mm<y%3\zuwL<D : Ti?i? )v - y-ovp^w. 



z?5>)im^\z&Wi-tz>Ti?5')i • y-ov$mm\z^ 
§k.m&<D&#ffl-9->zf)wm 5 ©7-f )u?m&.& j tn ; e 

n»ltfc#IIS:J©Ci©A*ii->y;P©-g-fl-©jfi<yfii$', iaj 
i;«Ifi:©A?3-y->y;i'*^Mi;7cMic^L < , 
m-as a^s? * ;u«^a*flif!cHs&fr m 73 -9- > yjv 

^©ifi^M^r. l^i;fllfi©A^-tJ->7 p ;HclHlX./cffiJC 

« L Sc»l^©&m^-y->y;i'dim7©7^;^« 
St*^n-€ r n»ttfc<si8ciSfi:©4 3 raii->y;p©^-tt©jfi 

<> 

iES7©7^m»^, £TF©&&. [5/16, 0, -5 
/IS], [-1/16, 6/16,0, -6/16, 1/16], [1/256, -16/25 
20 6, 93/256, 0, -93/256, 16/256, -1/256]©*^ £gfc£ 

ffc> [1/16, 1/2, -1/16], [-3/256, 22/256, 1/2, -22/ 
256, 3/256], [5/2048, -44/2048, 201/2048, 1/2, -201 
/2048, 44/2048, -5/2048]©* t>M\XftZ> Z. ii 

£-tz>m&msizmm.<?>5 : i??)i' • 7-f;^gf. 

30 [li^8] - OCATJ^v^Mf^*— 0©^^^ 

i/pji'mmzfcm-f&Ti??)]' • y -ov^^mz^ 

^— A73m^*<^©cj@ffi©A?3-y->y^*^-^, 31- a 
^m^*««iic)afi[©A^«^*^-*, 

ScJafit©&4 , ra-^>^ r ;w, ^8©7^;p^^s^-f-n 

40 rai;«ie©A^-9->y;^e > Mi;fefiiJc#b<, 

«ftj@&©&ffi7r»*>:/;pat, MS 9 ©7-f;^«»*^- 
n-? r n»ttfc^|gc«ifit©4'^-y-> yjp©-&th©jg^<ii 
5. mcmGL<DAjjv>y')i'fr£>ifkvrzmz&L<. 
^&jdfii©«-ai^-tJ->^;w. ^io©7-fM§s$: 

jfiflaMS:. n\^miSLa)xts^>-fMzna7Ltim\zmv 

mmm8o>7 4 ji^mm*. «t©^». [5/16, 0, -5 

/16], [-1/16, 6/16,0, -6/16, 1/16], [1/256, -16/25 
50 6, 93/256, 0, -93/256, 16/256, -1/256]©* J&>S3fcf 



( 3 ) 



2000-40943 



Sc> [1/16, 1/2, -1/16], [-3/256, 22/256, 1/2, -22/ 
256, 3/256], [5/2048, -44/2048, 201/2048, 1/2, -201 
/2048, 44/2048, -5/2048]©+^ ?>Sfcfn -5 £ t Sr#® 

[is*^ii] tasjg^nadiSi?ss:-r*-5ct*# 10 

^z.z>m&&m&-v$>z> z t. %>mam 1 
i ©©©vvrn^iigicfefs©^^.^- yjju?^ 
s. 

sio ©wrn#> i -mzuw.^-j^jv • 7 * 

*♦ 20 

^#x.-5^Schs:t*s z t ii-r&m&m 1 n 
no ©v>-rna> i JSic^iE©^^ • 7 ■{ )\>t?& 
m. 

27iH 4©Vvfnd>lJg£ — %C?Z>Zh 

&&m£-rz>m3£m. 1 7iM 1 o ©n-rtia* 1 jskie®© 

^v 5 *^- 74)V?&m. 30 

[sh*^ i 6 ] m&m 1 7bs i 5 ©v»-rna> 1 ^cs 
1 7 ] igjRjg i i 5 ©n-rna* 1 

as— m^j x v 7 * ji^^ft<3F9tJBtt*5j£« tti^u- >:/;p 

<Hte£. l^i;flM&©A^iJ->y;Pd^«i;feMfc#b 

^- aj*^ )i>mmt><m&;m&fr*> > top 

^ftojfi^fit^. l^b«^oA^j+h>y;^e.«i;itM so 



^2©7^;^MA { , «T©&f&:. [5/16, 5/16], [- 
1/16, 5/16, 5/16, -1/16], [1/256, -15/256, 78/256, 
78/256, -15/256, 1/256] ©^SSfcfft-S Z 
iz?Z>74)l'*V>7'J;i£. 

[m&m i 9 1 wimm \<D7^ jvpm&w, jut©^ 

[1/2, 1/2], [-1/16, 9/16, 9/16, -1/16], [3/25 
6, -25/256, 150/256, 150/256, -25/256, 3/256], [-5 
/2048, 49/2048, -245/2048, 1225/2048, 1225/2048, - 
245/2048, 49/2048, -5/2048]cD^A^Stfn-5di:«: 

&mh-rz>m&mi &\zmmv>7 4)v?v 
[sfjfcjg2 o] - o©A*T^;ni^$- ^©tBTj 

m-xtimm)^^mi<L<Dx^y7')u^^ m~x 
a was© 

7J^>7')V^^ 

&#S&«M&;fr £ ai73-9- > 7°)V1)\ ^rtX^nm 3 0)7 

* )i>*m&&mitcft&miiL<DAti-*>7°)i>(D&nt<DiBi 
um&* mum&<DXJ}-y->7')\'ft<z > MVfcmizmv 

^&m®:<D&iiij]-v->7)i<w> m4<D7jfr?&ffi.& j t 

ni;jae©A^-tJ->^;Hwfti^.fcttir^b<, 

igS3©7-fMfS)!|i > £TF©«&. [5/16, 5/1 
6], [-1/16, 5/16, 5/16, -1/16], [1/256, -15/256, 7 
8/256, 78/256, -15/256, 1/256]©^^ d t 
£ =T -5 7 ^ 'J > fe. 

[ii*m2i] mm , mA(r>7 4)\>zmk.ifi, £^t©« 

[1/2, 1/2], [-1/16, 9/16, 9/16, -1/16], [3/25 
6, -25/256, 150/256, 150/256, -25/256, 3/256], [-5 
/2048, 49/2048, -245/2048, 1225/2048, 1225/2048, - 
245/2048, 49/2048, -5/2048] ©4»j&^jgfcfn-5 Z. iz& 

&WLt-rz>m&m 2 0 \zmm<r>7 4 w u >^m. 

[|f*fl2 2] — ■D<OXilTV{nVm^&-~3(Di&l3 

T'JZJim^xzte&Tz 7 4 jvf u >ifj}m\z&\,*x. 

*m^?)i'm^& : s&m®.<D$ffl-v->7')i£'£?>-, w 
&M®.<D&*ffi-*>7')U)^ m5<D7j )v?m&.&Jtn 
^nmjfrm8.m&<DXj]-y->7')i'<D-&8t<DK(&m&. 
m cmu<DXiiv>7°)ifrt>m viz.mxz.rn v < . 

&fl8Sje^€»^-5a}*ii->y;i'**S6©7^ 
ju^^s^-^n^na-w&^scflsfii©^^^^^©^- 
h-©j54K«£. i^^«s<a:©A^-y->^H'jn^.fcfiiic^ 

tSlBfio9&tli/i'!f>yjWI 7 ©7 
» ^n^tx»^fc<sscjgfii©*r^ > ^©^-tf©is 



( 4 

5 

mwm7<D74)Vi?&&.i)\. &rF<Dm§k. [5/1 6, 0, -5 

/l 6], [-1/16, 6/16,0, -6/16, 1/16], [1/256. -16/25 
6, 93/256, 0, -93/256, 16/256, -l/256]<D't'fre>mt£ 
tlS £ £ £#® fT -5 7 4 U > J£. 

2 3 ] mSSg 6«)7^ WVtiktfi* M.T<om 
SC. [1/16, 1/2, -1/16], [-3/256, 22/256. 1/2, -22 
/256, 3/256], [5/2048, -44/2048, 201/2048, 1/2, -2 
01/2048, 44/2048, -5/2048] ©•ffr £Mtfn-5 £ £&& 

mm*i\z.m\s^z.t*¥fWLt-rz>mim2 2x1*2 3 
wimma<D74)\'?m&&. «T©^ifc, [5/16, 0, -5 

/16], [-1/16, 6/16,0, -6/16, 1/16], [1/256, -16/25 
6, 93/256, 0, -931256, 16/256, -1/256]©^ £SKf 

[1/16, 1/2, -1/16], [-3/256, 22/256, 1/2, -22/ 
256. 3/256], [5/2048, -44/2048, 201/2048, 1/2, -20 
1/2048, 44/2048, -5/204S}<D<Pfr ZMtetlZ) Z. £&ft 

[1^*^2 7] JH-<Z>Sfll OO^Jl^fiMgcfcWU 40 
gE&8**lK^LV>£<h£#&£-r^!i;RJg2 5XH2 

6 icsm©? ^ y yif^sm. 

[IS*Jg2 8] ffi^jfi<HM*ifi^BfSc-ed&Sii:*# 

sst-rsis^jgi 87iM2 7©^-rn^ isi:Et©7 

[§S*jg2 9] Hu^jff^M^^ir^fejg^SS:* 

527 © wrn** i mz%m.v>-7 4 y >>fj5m. 



» 4£I8 2000-40943 

6 

527 ©v>-r*i^ i «ics««>7 Jk? y >ifJsik. 
^X-SH^HSc-C^^di^at-T-SiS^l 8 7} 

m 2 7 owrn** i u >i/jj&. 

im#m3 2] Mmmumm&$tiz*fv\,^m-&m 

jfi<Kffi£^gfU g-tJ-^l&Wjaflaffi©^-* 
* { W*Jg2 9 7}S3 1 <D\,*-??Lfr 1 m£— gCt&Z.t.*; 

&m£-?z>m$cm 1 8 7}52 7 ©v>-rn#> 1 jsicib®© 
la&tm 3 3 ] ig^is 1 8 7b5 3 2 ©n-ma* 1 jsk 

im&m 3 4 ] g»j£jg 16. 17XH33 izmm&m 
m&mms *^tr 5*3^^ )mm. 
im&m 3 5 1 m&m 16,17 x« 3 3 izmmom 

[0 0 0 1] 

:&*fffcjRiI:3£S?© 7 w Jl"^ ICWT S ©T£>-5„ 
[0 0 0 2] 

[«£*©&«] ^^ji^m^^^-r-sjc^TS^^;^ 

[0 0 0 3] 

[5!§9^ftLJ;5a:-r-S^jS] ^-©flF^fb 
;P^©fc©J;D;*;i*v>£r*fc:5^:$'/P • 7^MglS 

^ © 7 >r y > ^ ^#t-r -5 z. t & b w t -r 

[0 0 0 4] 

»c^fii-rs^^;i" 7-f;wgfs^ffl7^M>j 

(odd ranki ng) UJ73-9- > ( y 2 i + 1 ) 

^S:ie^©&aj73-t}->^Ka. ^n^n^ico^-f 

ivzvm. < p k) <&»tt7cfflS:«e© > x 2 i) 

«. J eti-?nS2©7^;i/^«&(uk)*»l-tfc^Fg:je 

Zf&Z>mjjy->7°)\sCO<&st<Z>TB;M®.$:m UflSteWA 
?3-y->y;Kx2i)d^jaDfcfiilC^l,<. t5^2 07 
W^^S:(uk)«. HTOM, [5/16, 5/16], [-1/1 
6, 5/16,5/16, -1/16], [1/256, -15/256, 78/256, 78/ 
256, -15/256, 1/256] (D^fr £>m\ttl& Z. £ ^WWLft 
•5. 



( 5 

7 

[0005] cn^©7^;^«SJc«koT. tetany 

(0006J ftmtz&mzm-oT. ie^i©7^m§ 

&tt, PATOm®.* [1/2. 1/2], [-1/16, 9/16, 9/16, 
-1/16], [3/256, -25/256, 150/256, 150/256, -25/25 
6, 3/256], [-5/2048, 49/2048, -245/2048, 1225/204 

8, 1225/2048, -245/2048, 49/2048, -5/2048]©tf frS 

[0 0 0 7] ZLV>&v\Z\sTm.&$.Tt>t\t^7 4 )V*?Yt 10 
[0 0 0 8] *%Wlt£.tc. -■ZHDAJjTzSfJKa^*: 

9. US— A#m^tt^J@&©A#1J->:7";i<<y2i+l)£ 
ff*, 2g^A*«^tt«&flg&©A7jm*§(y2i>£3- 

WS^fc©A*^>:/7i'©-&ih©i6&te£. IBJDJgte© 20 

&ai^-y->rjKx2i+i)tt, ^veniM©^ )vs>% 
& ( p k) £»ttfc«&Agftfr£ ffi^lJ- > y;K0^H- 
©iBiBlM£< Ri;j(l©roA^-9->y;HcDPA.fc{i<^L 
<, ^3©7^;V^^»(uk)tt. £tT©{£&, [5/1 
6, 5/16], [-1/16, 5/16, 5/16, -1/16], [1/256, -15/ 
256, 78/256, 78/256, -15/256, l/256]co4>*^®«n 

[0009] z.n*><Dyj)i'?mmzj:-}-z. &ai©^ 

fcy>()V$><Dte.m£.*)&.ftl2.&%&:%f-D. ±tttifty4 30 

[ooio] utmttftmiz'&iT. mm4<oy4)u?& 

eTFOffft. [1/2, 1/2], [-1/16, 9/16, 9/16, 
-1/16], [3/256, -25/256, 150/256. 150/256, -25/25 
6, 3/256], [-5/2048. 49/2048, -245/2048, 1225/204 
8, 1225/2048, -245/2048, 49/2048, -5/2048]©^*^ 

[0 0 11] Z.O&oXzm.fr&Tibtlfcyj Jl/^tt^lS 

[0012] ^mmn^rz—-z>cDxtiy'-y^ jvmn^r. 40 
•5. 

[0 0 13] M^A^J?> f ^JU^ttA*-9->y;Kx 
i) 4'F^xv'r5';i'fi^tt^Jg^©4 i r^-9->y;i' 
(y2i+l)£^2K ^ScBSfit©a-^-9->^Jl/tt. S£5© 

<D-£§t<DiS(&Lm$:. mvmi<L<DAJ]-*)->y')i>frz>ntrz: 



#BS1 2000-40943 
8 

>>0Utt. £6 07 4^ftft(vld£*-ft-?n&l?ft: 

xJivz'7)uzim7Ltzm\zm\s< . m=.mti^^^jim 
*%te3rfkm&fr£>0SLZ>mt)*)->y')i(z2m)$:^?>.. w 

iTC!fl$7®:74.n^ff9k(Qk)». £nF©fl*2&. [5/16, 
0, -5/16], [-1/16, 6/16, 0, -6/16, 1/16], [1/256, 
-16/256, 93/256, 0, -93/256, 16/256. -1/256]© <t>fr 

[ooi4] ztizvyj )Vi?&fk\z£.-oX. ^»©^ 

©ttUg <fc 0 fi« : ft£fjg£J$o— ff ©##r:7 w ^ 

[0015] «F^#«sicfi£oT. m&eoy^ )i>?m 

»(vk)fcmT©&8c. [1/16. 1/2,-1/16], [-3/256, 2 
2/256, 1/2, -22/256, 3/256], [5/2048, -44/2048, 20 
1/2048, 1/2, -201/2048, 44/2048, -5/2048]©^?. 

[0 0 16] z\v>J:oiz35.z>.irc Ztifcy 4 fr?\*m&. 
&<o#tity 4 frin?$> -5. 

[0 0 17] t>5— •?0>9tmf3.¥tmz'&-oX, J£-©SB 

sifTtt**6ft$ns. 

[0 0 18] *^ttS&. -OWATJ^^JPm^S: 
— 0©ffi73 ^i?^ ;WI*tlC^&-r S <fc 5 Klfc o T -5 X 

>^;i/ - ;^se&^©7^ji/^u >y7jffitK 

U ^-A^«^tt^Sc«gfi:©A^-9->7 p ;Kz2i+l)* 
f&— A73M^tt«ISclEC![©A73m^(y2i)=&^ 

him>7"jhx i) ffra^^^m^tt^wg 

&©4 i ra-y->y;Ky2i+l)*^-*i. ^SflS^O&^iJ- 

>:/jwa. ^8©7^;^«sc(qk)^n^n»^fc 
«&jefi[©A^u->y;i'©^n-©jS^ffi*, raufli^© 

&m*iJ->^';utt, &9 <oy * ji,?m&.(vk)&^n^ 

©s-m*-y->y;Kx2i+i)tt, jno®7>fMM* 
^n^n»^fc«iia:jeed^ £j£-5m7j-*>^©£-ih© 
iSiHffl^P t«M^©A*-y- >^;ncjnx.fcffitr^ u < . 

^8©7^;W^«S:(qk)tt. £TF©GM8u [5/16, 0, - 
5/16], [-1/16, 6/16,0, -6/16, 1/16], [1/256, -16/2 
56, 93/256, 0, -93/256, 16/256, -1/256]©«*»^5S 

[0019] ^ne.©7^ ;^mi;J;ot, ±a##r 
yj ;i^c*hsu i»5i©^w ;p^©tt|g<t DSJf^tt 

[0 0 2 0] JfSft^SSKftoT, ^9©7^;P^^Sc 
(vk)tt. £TF©»&, [1/16, 1/2,-1/16], [-3/256, 2 



( 6 

9 

2/256, 1/2, -22/256, 3/256], [5/2048, -44/2048, 20 
1/2048, 1/2, -201/2048, 44/2048, -5/2048]O'f 

[0 0 2 1] Z.<D£o\Z&?).'$LTt>nfc7'< 

[0 0 2 2] t>5-0©J?ig&#®K€EoT. Jjt-©fg 

[0 0 2 3] ttf-mtt&Zf- ^R-m tiCtot, h3E 

[0024] &Lmz7£mi,rcJ:?U7'f 
*fT-r-5^eict>H-r-5. 20 

[0 0 2 5] &mWi*2itzlZJLmz7£misrzJ:5ti'J>ti;< 

[0026] *mmiZ3Lfz&mn&mmw*:&ti7*z?? 
[0027] z.<Dmnmmm&£mT~y>i?}\'mm<DWM. 
[0028] cogg^K— teft^nTv^uftvwtfti 

[0029] *5tm<D&®Liim&\z. mtmm&Mm-r 

[0 0 3 0] 

<Dfffmummomm^nmizmm-r^. 

[0 0 3 1] @1 \Z^-f&m<DBmz1fe-DX. &&W<D 

•0m<DKm\zmz>7 : -5>y&Mm.m*. 40 
v— x 1 *<mtt$nxv^A^gB2 4 tsrr*^— 

^{fcgg2T?i&.5. iKZ>&*§{tgg2tt, n>tTi-^ 
[0 0 3 2] V-Xlll W^-tt^^flST*-^*** 
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^IgJtS ^lifeTf^^,. iOV-Xlll Z-toTVPfr 

[0033] sK&mz&nmvmmT'i*. nmtn^ 

[0 0 3 4] y-Xlli, &mb!Bl&2<DAtj&2 4 
W%&MM18l&i§-Z>W&. I M©®^<£*-r. <L©BH£e 

[0 0 3 5] fretb^-^eiwi-rsfMSSfi. »#ft: 

gg2©ttJ2)gB2 5l^?n5. 3.— tf^3ir«. 
[0 0 3 6] 2 fit. A£tt2 4#>&JftAT. 

mmv>&mizmz>&&}ii*, m^#W£fr ?*:#©, ^ 

— ^«^©Jl&f&^:/#Ja^©#iiJ(breakdown)X& 
•5. 

[0 0 3 7] 2!OXlftSB2 1 tt*?fc&l»2 2 

anrv»*. £©MTtt;iHis&2 2tii. *-ne#Kfci© 

[0 0 3 8] l?M2 2f4, X>hae-»§ffc 
HI8&2 3 iglSnt^O. £©038 2 3T-tt. X> h 
otf-SflF^ft. BP*. a^ft[HlK2 2IC«toTfi^ft: 
$ nfcT 1 -^ ©A? v >flreflrt>jnifflFJifl2ft ^aWJto 

[0039] 02H. *m&a>nmtz**&o>>7 f -*j& 

IgfO^^t7*n7^0T. £fB2£.fcoTflM§< 

ftL-fcf-^*. ^g5ir«k0«^t;-rsfc«e)©^* 

[0 0 4 0] fiF^l:-?-* 4 **» a^ffc 

^g5©A*2B5 4 t^^nxv^. £CD^g4lC 

[0 0 4 1] «§ftT-^5?)fflt5?K6ll £©« 

[0 0 4 2] COSfftgg5^IJ, «F^fcg@2© 



( 7 

11 

2 3 <?)&mkiztti&-?z>x. y y d M-mommt^n 

O. £<D«*t{t;[5Ig8 5 ltt, S^bl5J?g2 2JC^-rS 
i£»^ft;[H]S& 5 2 <tJ£J*£*iTH-5. ;i©j£MT{fc;[slgg 

5 2 «, ^isiK2 i »c»is:-rs®^^i5iK 5 3 tmm 
snxv^. d©js»^iHi^5 3«, mz&mm<Dmm 

[0043] z.nz><D&mk&m2 iimmtrnms io 

*©fiF*t'(k<h«*tfc<ha*fi : fr*i-5. 
[0 0 4 4] ^C»rS3&#MlxX. #5£I5!©*S§©J§^ 

Kfiis&mi o©-09£|fti5§-r-5. iogiioil ^ 

[0045] ^©gii on. *mm<DBm-r?i&* mm 

/U10 l£WT§V'f^n3>ea-J'Ta&»}. £© 20 

a** i o i f&m&mm ioo, »j — k^-> u ^ 

t'J (ROM) 10 2, ^^A-T^tX^tU (R 
AM) 10 3. — > 10 4. zt?— K 114. 

A-h'f-fXi' 10 8, yuy\f— r-fX^ 1 1 0£JR 
t1"57Dy t-f^XJ' K7-f ^1 0 9, ilff^y h 
"7—^ 1 1 3 ta«T-5it*©-f >?-?3L-X 1 1 

2, •7-f^D*>i 1 1 \zmmznz>A/mt}*>— k i 

[0046] a— 1*5^ x^ios «. jfrmmommiz 
&zzra # ? &mzf iz. nmttigiT-* ^mus© 30 
jgS6t*v^T«F^ft:snfc^-^^t&i^-r-5. cine.© 

^n^^Att^Prybf— 1 l 0*^slE*HJ^"C. 

ttT^rsi/. r-v— ^1 1 3*4t-ut§«l 

fcD. **:U — H*>»J^ ; EU 1 0 2 K*&ifrtLT*5< £ 

[0047] io— ^m<Dnm<Dmmizm 
jSsbfcyay^Ati. 3 ns. d©»» 

irffiii**T.Tfe«t<. g^T ^ftpjfigfcfc©"? 40 

— 7n7tf-f-fX^. l£«CD-ROM(@5fe*& 

»lfiffl3>;v h^-r X^)a^£*vrfcJ;n. 
[0 0 4 8] ^©ss©mi!S*^>^n«)t, #S«6© 
jg^«c^sypy7A*<^>^A • r^-fcx^y 1 0 
3i3tesi$n, cc^t'j 1 0 3 i'tt^^jg©^^©® 

[0 0 4 9] ^©gllOll fJi?)V7* Yif^y^f 
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[0 0 5 0] C©gI10«. Hl^yh?-? 

U Sfciifi*-;/ h"7— ^ 1 1 3 <£^LTSRBSS^«F 

[oo5i] ^o^ii o«*fe, v-r^D7^> ill 

r i: fcTf 5. £©« 
[0 0 5 2] X^U— >1 0 4lr«tt?T. OL— !f««F^ 

[0 0 5 3] S4&#Mt-St. ^«0?S2 1. Ql^# 
#rlaJ38»;i2 l^JP©2o©gB#£W^£:»-i«HHJgS-e'& 

**1S©^^T«. X&|sl?g2 ltt. ftl?n2 0 
l-^ - t"T ^ >•? -5 E#lsI88 (dec i ma t or) ii mm V T 
UStfefc^©— S©7^ JkJrT&O, Z\<D7J )l?itW 

®.mn$: s tti^nm&tfc¥(r>r.^><7>jjfi)\z-7 4 

filler ftM®:7<f ;i^£#£-r -5. fc*5, 

d c: -r^it t *¥©^sa^ ^ a? i$~&\z\$m—-e& -a 
a*, ifr-r l- *>m— t v> 5 wvtt&i,* t^vz\t \z&m 
-r^^-e^-s. &mffi<DMm<D%£&®&2 i«. -o© 
«»g[P"<;nc«eoT®^ 1 M^-y-y^m^ic^tii-r 

2>fc8?>©. -^©a^bfc^«f^eBltB2t*WbT 
[0 0 5 4] — UK, i©m^<£^T 

xv^s. Bgi«#©*^, -*)-^mmmn<Dmmmt. z. 
<ov7&mmn&*.Ymfmmzm-rrctf>\zm ^ ^n-s 
^s^afco©-9->y;i/SitHjs-rs. ^©«#* 

tt. nfftEtl&'7]s'(#fr& >(decimation)©!&, 

»t7 r ^ ?Rzfi®wiw»<omigimz&ft-t2>. 
[0055] ^— ©^«f^gBi«. y : ^?)mmm^ 
s 1 £§«u — 7^;^^^ 
m&zf&mmm? >< )v?2 1 0 1 2 2 c©h« 

I i&A^-r-S. on5 2o©7-f;^U, 7j 

rsj (09x.tfH^m^©«-&. *¥7j(6Dtc. z\<omm.m^ 

€r]S&-r-5. 2 0^lt€)E»lHl8SD2 1 0 £D2 2 0 
©^^ffii§bfc^:, ^©^mtbT^C-S^^^^tl 
fc«^tt. -o©fi^jaia7>f ;i^^2 30i2 5 0&Z/ 

)\>? 2 4 0^2 6 0 iz^n^nwtm^n. 

m&jjfa) iz. z-comnzmfe-rz*. z.? iT#?,nfc 
te&Lznrz&mmt* -^n-e ; n©2oictj^sK^ieiK 

D230, D240, D250, D 2 6 0 £j§3St"-5. 
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LHI, H L 1, HHI&aj?J 

[0056] wmmmm-Lm. n^&n?<oi&m$i 
w*mm&&* xtt*ft£$tr. vymmmm. hi 

too5 7] s-v-ymmmmz* mwwmzti/tn 
[0 0 5 8] tJ-^«m^LLi«. mnmsr&miim 

&Ufc#WSBB21;:«fcoT##r£n, ««s^;pr 
ES2©4 00i)-^Stg§LL2, LH2, HL2, HH 
2£{&t&bTV>-5. un&«fMR E S2<D-V-Z?&i£m^ 

[0 0 5 9] £©##0&©t8^£#$ns#ljg£{§ 
x.-5^IfilKtt, Bf5£<D##rlHjgS2 1 ICttJcvrs. 
[0 0 6 0] ^ISMWfg&K^tS^TCD^^tt, 

[0061] «T#sy&©jgffi-ett. 
\z$stm-rz>. 

[0 0 6 2] mf£<DZL£fc&'~,. SB©— OCDffl^SBa* 
fc 5 — :3©gfi©A7jgl$ J: 5 Kg#6«l&##r 
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T&M-?Z>Z\iiWVZZ>. £©«J:5lcLT££:©fl-|friiS; 

[0 0 6 3] @5ii mm<oi&mi\z.mz>. T&pjim 

^D^/^0T?S-5. £©*ifi©^-ett. Win Swelden 
s. SiaiBt«fcSi&3t "U7f-{ >^ • X=£— A(The Lift 
ing Scheme) : JgZlfltft'T'x— :7Vs; h (wavelets) ©ffl. 
*J£T" (J. Math. Anal.. I2 9i, No.2, p. 511-54 
6, 1 997*p) IZ fflm £ m V> -5 «fc 5 B E JC ffi 15 "T -5 

10 t>©T&-5. 

[0 0 6 4] Cl©ggttA;*jEl£WU dCDA^jEHC 

[0 0 6 5] AAEIH 2 0lrE4J--T-5^— E^IeIK 
DHC««Snt*f). d©E#HJg&Dl«> «8cie&© 
•tJ->^;Kx2i}*«|&-rs. C©A73Elte*fc, 2-P 
lCE#-r3E#®&D2lC5fcfrr-57' K/X>X (advance) 
Av2ifeJ*^$nx^0. £©E#[sl?&D2te, W&BS 
20 &©U->y;Mx2i+l}£{H;i*&lxTV»-5. 

[0 0 6 6] id-Z?^-K^lHl8SDltt. Jgl©^^ 

LTV>£. BIT. ^<D7>f;^Pli:ie<m{bg®AUCO 
[0 0 6 7] ifi^lft;^Al©ai^egi:^-E^|5IgSD2 

30 (l) (c^Tth»$n^iS^K&ii->y;Py2i+i^ 

[0 0 6 8] 



y2i+l = x2i+l-APP(E pk- x2(i+k)) 



-a: (i) 



40 



*iT?XH k= (1-m) ^bm*T©ifn^lT 

[0 0 6 9] ifcAPPli £ftei&ftttt£-£X.«£<lSl 

{bfe©Ail:rJ:oT«M£3ftfcH»-e#-5. £©fi^ffi 
*i> *a j E-©fe©T*oit)j;<. -*-©*§■&. APPH 

©SI&.fcDA€?v>e&. ifc«HE-©3IScl;:*>o 

[0070] £©7^;i>^pi£igflmggAi,ka<S£^ 

•5. 

[0 0 7 1] it (1) T?, /t7^-^pktt^l07-f 

y2i = x2i + AP P(2 uk- y2(i+k)-l) 
Z.Z.7?ZiZk = (1-n) ^5niT©Sft^L. u ST$0 



[0 0 7 2] ^l^-^OPI©m*«*&. ^-jfi^l 

Yb^gA2icg^$nfcm— ^w^uitfe^^nx 

£©S5-j6<Kft;gHA2te, ^~^-^p-^OP2 
tMSft, £©SS— ^oP2»r«, 2oi:g 

irtz>&ftisi&Di<Dmj3*>mm2nT^z>. c©?g- 

[0 0 7 3] Z\(Dm-^^.U— ^OP2<OliitHt. %M 
itafc (2) lCt¥oTth#$nfc<£^»[»:-y->^y2i* 
[0 0 7 4] 

-SC (2) 

^ntt7^;U^Ul©S$i&*^-r 
ktt^2©7-<;^^S:. BJ^ ^^;u^ui©s«e©^ 50 S. dCDP&APPtt, J^BS^iawbfcHSc©— o 
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[0 0 7 5] *#W£3"J5£g@, EP^05(Og 

:/n^ax&£><, ^cD^gg^ ^WktmowL-m 
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[0 0 7 7] J;0jE«KJfi^*i:. «^ 
tcHfS^ffi&^>y;Ky2i+i}^in, £a*f*<z>» 
— IC > :/;H y 2 i } * ft* . 

x2i = y2i+APP(E uk- y 2(i+k)-l) 
££XZfc*k = (1-n) ^£n£X£>jgftl£^U u 

HU 37^;k^Ul(2; nfc^LV>)<Dfi$&ft^rs. 
*fcW*APP»4KWfciiWb&W*o— t3T*oT«) 20 

[0082] ^opioom*tt. ?a^iffc;seA 

x2ifl = y2i+l+AP P(Zpk 
k= (1 -m) ri*6m£X©*g?n£:5SU 

7 4 ;i^Pl<£>fi2(2. mfc«LV0Sft^-r-5. 
HftAPPaeittt^RnUAiPISrO— -^TTftoT 
*>J;V>. 30 
[0 0 8 5] *^l/-^OP10Oai^«. 2OfetS0 
N10£ft«snx43tK ^l/-^OP10(Offi^ 

a, SKQi»Rio&8msn/t2t>««r4in@isi nh 

£fia*StlXV>*. ^cD^raielK I N10£SM(Hlg&R10 

iztt. ^om^siox. a7csnfc-»>^xi**tr 

[0 0 8 6] *ICH7*#»bX, 7-f;^PUr-3^ 
TffatS. 21C07-f ;^Pltt, iPi(z) = E pk- z* 
*kT^$n§. 75:43, TzMkj liz(Dkf^to 40 

[0 0 8 7] #*Jfi<7>^ffiXl;t, ftScpkCMr^y MS, 

y hco^X^A^fhffi^T" (Wira Sweldens, M *SM 

3(2) : p. 186-200, 199630 
IZWItf; £ tlX V*£> J: o Des 1 aur i ers-DubuctC 

<^>4oofiiic^v^x, ^o4»c7)4^co0(i^^frf j&nxv^ 

[0 0 8 8] htt, «S$cp0=l/2£p 1=1/2 

£r^fro 50 



[0 0 7 8] ^©^gllt »*^B®ttjfi£S£t<0 

7 4)WPlt:\J\ifi&mt<tl*. 
[0 0 7 9] A*rE10te, ;^Ulfc«ttS*u £ 

©7-<^ui«, iBittft;««Aiofc««anxvi«. 

^©iBttftSllAlOttAAEIlfctttibTVi**^^-- 
^OP10<hg^LXV^«> CO^lx— ^OPIO^M^ 

[0 0 8 0] >OP10«>ffl#«U ^ (3) K 

«oTfW3ft&, «7C^nfcilSJgfi:coit>yjUx2i 

[0 0 8 1] 



~3t (3) 

ftUk&BAIltt, AAElOJCflSassnT^**^!^— ^ 
[0 0 8 3] dCD^l — ^OPlKDaj^fci, #cst 
[0 0 8 4] 



x2(itk)> -SC (4) 

[0 0 8 9] »n©-fey ha, *ffftp-l=-l/16, p0= 
9/16, pl=9/16, p2=-l/16£-gtf. 

[0 0 9 0] jgHOtyHJ, fll!Scp-2=3/256, p-1 
=-25/256, p 0=1 50/256, p 1 = 150/256, p 2— 25/25 
6, p 3=3/256 *^tf„ 

[0 0 9 1] mW<D±:y MSU &8cp-3=-5/2048, p- 
2=49/2048, p-1 =-245/2048, p 0=1 225/2048, pl = 
1225/2048, p2=-245/2048, p 3=49/2048, p4=-5/2 
048^tf. 

[0 0 9 2] *CH8S#HbX 7 4 )Vjr\J\\Z-D\f* 
Tmi&?Z>* Z.<D7 4 5£Ul(z) = Euk- z* 

*kX*Sn*. 
[0 0 9 3] CCX2^k= (1-n) ^£n£XCE>ig 

[0 0 9 4] *£Jfc3>J8tt£«V>T. fi(ftuk0>-k? h 

&&u0=5/16£u l=5/16*-&tr. SB~ CMr^ bit. 
&u-l=-l/16, u0=5/16, u 1=5/16, u2=-l/16£r 
^tfo *H<0-fey hWL ^Scu-2=l/256, u-l=-l5/2 
56, u0=78/256, u 1=78/256, u2=-15/256, u3=l 
/256£-&0 0 

[0 0 9 5] :7>f PI ©+<Z>Vvrtt>&v- ~D%:7 4)V 

$ u i <z>*© wrna*— ta^-g-totirs c t *tpjflgTr 
[0096] ffg&a^wi 9 i;g$nxv^ 0 
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m-<DHfmUm^t>^Zit. «&p-I=-l/l6, pO= 
9/16. p 1=9/16, p2=-l/16^«ft3 7-<;^Plt. m 
&uO=5/16£ul=5/16<h£fto:7^;i/^Ul,fc^£ 

S3X&D. 7it&Zm&7j.)l'?<D&2<T-$>Z>. 

[0 0 9 7] m~<Ditfmi2i18.?f.-£t>ttiaZ. «&p-l= 
-1/16, p0=9/16, Pl=9/16, p2=-l/16*Jf07^f 
)V?Pl£* »S:u-l=-l/16, u0=5/16, ul=5/16, 
u2=-l/l6&&^>7 4 )l?Ul£W&%.tlZ>. £©«£? 

7 «S5«®S7^ ;i^©fi£X&£. 
[0 0 9 8] *;tSgH©#jg;&fa^fcr<tK:te. fiH&p 
-2=3/256, p-l=-25/256, p0=150/16, p 1 = 150/1 
6, p2=-25/256, p 3=3/256 £J3fO 7 4 )V9 Pit, & 
&u-l=-l/16, u0=5/16, u 1=5/16, u2=-l/16£ 

**W*»#fX^^®«. 17/117-f ;u^T*o, 
££T1 7 tt® J£®iS 7 ;i^©g2X&9, 

[0 0 9 9] Z.<D£o\Zftj$.tsntz£m$im-X : 6t8tm<D 
7 4 )V Gilbert StrangRtfTruong Nguyen^ 

"Di-^5»h7^;^ • n>i?" (Wellesley-Cambr 
idgeffiJK^. 1996^. p. 216-218) CffimSftTHS/^ 

©^^^fa^&XSCiatpJfigT&rK -iE-©j8!fc<iJ 

[0 10 0] Ufc*<t>T, g§BE(0 4)©, 

fts©^^^ ;v^*<ho( z ) tHi (z) t uxssnn 

«. ffil&fi© "SX^" ^aHOtwin(z)tHltwin(z)«^ 

[0 10 1] H0twiD(z) = HI(-z)/((l+z**-l)/2) 
H 1 twin (z) = HO (-z) • ( (1 - z**-l)/2) 
±iC*^W , ;P^HOtwin(z)tHltwin(z)lr®ffl-r-Si. 
7 4 )V? H 1 (z) £ H 1 (z) t rf^*. f,n5. 

[0102] tot, <HSc*©7-f;^u>^t^:« 

*JS©jg&x»;Ju flH&ft©^ ;p^©s*ATiroviT 

[0 10 3] 01011 5^^;Mt^©#W«:»E£fT5 
^69fc:^&eM©ffi©iyg©jB&£i»g§-r.5Kx£> 

Z\(D%m<0^m\i. Win Sweldens, S i am let -5 IS 

y2i=x2i + APP(E vk- 
^T?ZI3k= (1-nl) )&*SnliiX'©agf&£;SL. 

gtX&D. ^nltt7W^^U2©g$^^-r 
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Kwavelets)©a*3tT" (J. Math. Anal.. $29 

No.2, p. su-546, mimizm^znx^z&vfi 
[oio4] m5<Dm*&mti\kigt-rz>iz=-3<D7-< )i 

[0105] ci©se«, xa***oA**tHift]£n« 

A7jE20£*Tf-5. £©^&*f£t©«*§E201ttt— g© 
10 X&£. 

[0 10 6] A73E20tt. m8Jm&<DD->7'Mxi)& 
2OCE^-rSE^IiIgSD20lC^$nT^ 
5. C©A^JE20tt*7c. ^8cJ@<&©t*->:7*;Mx2i + l} 
*t«*-rS$-E4}-I5IKD21»C5fefT-r-&7 hV\*>XA v 

[0 10 7] £©3S— E#lsJE&D20te. fflfc«H6t©-9-> 
y^*56S-r-5mi©7-f J^P2tSJ^$n. Sg-jfi 
fl^b&S A20IC^-y > #M6 L X V> -5. 
[0 10 8] £©jafetffc;gmA20©ffl7J fg-E^IsI 
20 KD2l©m^i:tt. MIT£fT5Sg— ^p-iS'O P201C 
&SK3nTV>«. 7-f.»^P2Ht, P2(z) = lt^:^J;d 

eicx, n*ms<D7-oi>?m&-e3i>r)^ 
Kifi<H{b^MA20«» i£^i$:t::^Lv>&-5^ifc©ja<Uffi 

[0 10 9] ^©^. ^OP20«, Jfcifc 

(5) lC«£^>XtHt^nifc4 , ^-y->^y2i+lS:a73-r 
•5. 

[0 110] 

y2i+l=x2i+l- x2i — ^ (5) 

30 i©sc (5) «. Stfnfc7-r;^P2tjfi<BWt;icc>Vi 
X©5£ (1) ©#B<J©*-8-X&-5. 
[0 111] m— ^OP20©ta73tt*7c, 3£— 

ia<6tft;gg A2 1 1 ntcfH— 7<<)v?\nt 
srnxn-s. 

[oi 12] z\e>&=.i&®L{kmmA2m. 2^tg»t 

K»(Hl8SD20t%)^$nxl^$-^^-^ 

op2ii^snxv^5. z\ff>m=. it^u—popm* 

[0 1 13] &~*H<— ^OP21©aj73tt. 
40 ©$—W?3S21XibO, C©$-ai7jgBS21tt#C5t 

(6) lcSEoXth^$n-5«^S:li->y;i/y2i*^-tr 

[0 114] 

y2(i+k)-l) -iC (6) 

[0 115] ^"'<^-^OP21©ai73»aifc. u-> 
TVl^ifcjgjSiU BH©ig|Ufb^gA22^, £©-»*-> 
y;P*^J&-r-5mH©7 JP^ Q2t tlX V> 

•5. Cl©^P-^OP21W^fc. M^^fT^mH©^" 
50 ^U-^OP22t:hmmtitlX^^>. 
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[0 116] ^l^-^OP22«. S*giOf-UJA 
S20K&|££nT;fcr>. £B;*jS20fct. ^cSC 

(7) lC«EoTth^f$n-5i«M&Sc-!J->7 r ;Pz2i + l$:^- 

z2i + l=y2i + I-APP(Zqk 
d^-eztik= ( 1 -ml) A^mliTOtft^L, 

©3i&<?>flH&T& 9 . A5^-^mI«^w;i^^Q2CDS 

©— OT?£>oT ! bJ;V*. 

[0 118J HUH. &-S*#Wfr£j£gg. Bl^g 10 

*©^-«#**Rifti$n^^z; Kfi E3i t *=fl-r-5. 
[0119] z.t\t>v>&msm.<Dm^z.\z. iio©» 
w^«ir j; z^v? )vm&e>ftm&ffi&\zn *>tiz>-y-> 

[0 i 2 0] «tt)jE5Hc5E-c-5 1 i:, ^&2#£iCDSg-fi*t 

izimmwL§k-*>7)U z 2i+i}*^*n. &&*tML0>m 

y2i + l=z2i+l+APP(£qk- 
££-CE«k= ( 1 -ml) ftt> (ml - 1) £7?<D|gf0 
£^b, qkte8S7CD&ifc. BJ^7-r;^Q2WSaE«0^ 

«7w;^Q2©SS$:^-rs. /cS. incDM&APP 

[0 12 5] g§— sj"^— ^OP30®ai*«. 

tt.mm A3 1 1 nfc 7 ^ m t sat £ nx v» 
■5. ceo?gz:j6<Uft;g©A3itt, ^-^p—^oP3i 

x2i = y2i-APP(Z vk 
iCTZ«k= (1-nl) ( n 1 - 1 ) STOift 

£5SU vkteSS6C9&$fc, IP^7^;P^U2©Sft©^ 
ft£B— ©3S9©:7.*.n^«ft-e*?K /^;*— ^nl 

tt7w;p^U2©s^*St^-rs. HjftAPPtt 

JMW CKH b fcBSgC©— 37? * o T =*> .fc V>. 

[0 12 8] ^U-^OP31©ai*«> SftlftSIBA 
32t^Stl&7-<;i/^P2l^^$nTti-5. d CD iff 
4Hft;&»A32tt, ®=©^p-^OP32lr«^$tlT 
d©mHCD^l^-^OP32tC«. -t^V—^O 
P30©m*t>^$nx^-5. 
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[0 117] 



y2(i+k)) -5£ (7) 

^«^ICHtfifl*SW>^{y2i}3i«^*n*. 

[0 12 1] £©£-j£g©te. ##rgB©>Btj§i:S^H© 
8j6*Wb. £©#WgB©#f5gfr6,ffiiii|C^©4gig£ 

7^;^P2, U2, Q2*tffifflSn-5. 
[0 12 2] A*E30«, ^-fh^th^-r-S^^-^O 
P30&ftfl!3nTVi«.- A^3E31ttm— iS^(ft:SBA30 
i»S!3nfc7^ ;^Q2ig^$tlTVi-5. Sifc. Z. 
©ififctfbgBA30tt. ^— ^^P-^OP30tt>^$ 

[0 12 3] ^<^-^OP30C0tlJ^tt, (8) |C 

«£o Tfhg: 3 nfc > y 2 i + 1 £^tf JUi 

[0 12 4] 

y2(i+k)) —SC (8) 

6Sail3nTH5.r ^©^^-^OP31«j«^CS:fT 
■5. 

[0 12 6] ^p-^OP31©tii^«, #C5t (9) \Z 
'&r> TMYW 3 n&Aft JBffi x 2 i ©«tc2 tiifc-y- > 

[0 12 7] 



[0 12 9] #JS-r«£MrSB<Z>tt^£fltt. 40 

P 2tt P 2 (z) = 1 ,h &-5 «fc 5 Catftt. jSiHftlSS A32H 

[0 13 0] ^l^-^OP32«Jtaff^fTV^ -^©iij* 
CI 0) fc«oT»»a*lfcflf»JBffix2i+10« 

[0 13 1] 

x2i+l=y2i+l+x2i -SC(10) 

dcost: (io) nc^bi^i oco7^;u^«s 
^i^— ^op3i«a}73«. 2^mw 

08SI N2ltmm^tlX^K>, ^l^-^OP32cr)a}^ 



y2(i+k)-I) -it: (9) 

30 «. ®JSlHlKR32^^$nit2 0i5^^raielKl N32 
£&i£3*VO>£. Z\(Dmfflm& I N31 «>:®®Ih188R32 

^tt. ^com*as3o-??tt7c$ti&-y->y;n &^-trtt 
^*m*-r sfc*i^jo^*ff 3 i^— ^ o P33ic&i£ 

[0 13 2] *ICH12S#MUT. 74)lr?UUZ-0 
V^T»j*-rS. ^©7^;P^U2«itU2(z) = 2 vk- z* 
*kTf«$ns. fib. ^^T2llk= (1-nl) 
(nl-1) *T©^fiI*^-r. 

[0133] ifera: "U7f-f>^x*-A : states 

K©*X^A|9:itm*-irT" (Wim Sweld 
ens. "JSfflX^®gC^ftI^«f" 3(2) :p. 186-20 

0, 1996^)-C^StlTV^ct5lr. MlvklOt? 
htt, Deslauriers-Dubucl:S5fef 
P P 1 (z) £> »*3t T £ n§. 7^MU2(z)t7-fJl/ 
^ P 1 (z) U2 (z) = (1-P 1 (z))/(l-z*»- 

1)-C*^>. Ji^. r z *#-Ij « 2 ©- l^Sr^bTH 
•5. 

[0 13 4] Ci-C/t^^— ^ nl»=0»ffi(2, 3,4) IC 
7w;l'^U2©H^)©^«JBlT©<k3C^e. 
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[0 13 5] nl=2©*§£\ 74)U?UU* X GH&v-l 
= 1/16, v 0=1/2, vl=-l/l6£^"tf. 

[0 13 6] nl=3©«-g\ 7-r;U^U2«. &&v-2 
=-3/256, v -1=22/256, v 0=1/2, vl =-22/256, v 
2=3/256€r&tf. 

[0 13 7] nl = 4©*§3\ 7^;P^U2tt. &&v-3 
=5/2048, v-2=-44/2048, v -1=201/2048, v0=l/ 
2, vl=-201/2048, v2=44/2048, v3=-5/2048£^ 
tt. 

[0 138] 'Alzm 1 3 *#fbT. 7^;P^Q2ir^> 10 
HT§¥i£-r-5. £©7^ ;k*Q2tti£Q2(z) = 2 qk- z * 
*kT?*$n-5. S«k= (l-ml) *^mlST? 

©i!gftl£3fcLTH-5. 

[oi3 9] &mmo>mmizj:nii> m&Qko-ty b 

l*=-D<D-ky h<D4>frt>MlftlZ>. m— ©-fey Kml = 
2©«^)JC«, filg:q-l=5/16, q 0=0, q 1 =-5/1 6 
*^*n-5. 31— ©-fe y Kml = 3 Kite. 
Q-2=-l/16, q -1=6/1 6, q0=0, ql=-6/16, q2= 
l/16d^*n^. £tzm=<D-ty Kml = 4 ©*§£-)!;: 
tt, &gcq-3=l/2S6, q-2=-16/256, q-l=93/256, 20 
q0=0, q I =-93/256, q 2= 16/256, q 3=-l/256a*& 

ins. 

[0140] 7w;p^u2©4'©v^'rn^— 

[oi4i] Kmte&z-ttit&mi 4K^£nTv> 
s. ^— ©ifs^a^t>-frcttni= 2 ir»*s-r-&7 

^J^U2tml=2lcMl£;-r-57^;i'^Q2t*t^-in 

£©£5Kf£j£3nfc**##/^|£g®»WlO:7 30 

[0 14 2] Sg-©ffjg&ffl*^biiiCttnl=2K# 
fctZ>-? >( )\>2\52ii. ml=3lC^-r-57-f;i'^Q2 

t^sns. ;l © <k ? 2 nfc£*#tt/£-/£g 
a«6/i47>c 

[0 14 3] mH<D«Fil7S:fi^te-a-»C«nl = 3lC» 
Jfrt" ■& 7 4 )V5 U2 1 ml = 3 XZttfbr* -5 7 W Q2 £ 

*^*ns. ei©«tpfc^$nfcs*^*i/^ggi 

0/l8:7W.H'3'T&-5. 

[0144] &L±^vrz±x<Dmm^iz^>ux, «£*© 40 
fr&Mfofcmmmtn a \z£ x&&. vtzm^>y^t 

[0 14 5] ^?,1C. 4>raiC^J«-r-5fc*lC, £JU:^ 

[oi4 6] mff^mmtzT^r^iz. &5£me>mm<D 

MWi\ZJ:-2Tffi&L2tlZ:±T<D7 4 )Vififi2<D^m<D 50 
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^m^m^msc^-r^tztizmM^nrc^. in 

o Tfr o c\ t WX g z> h ©& tt>x& 

[0147] $e,ic, £U:ifti5ib/cgg©&j£giji©s- 
^<Dm^noy'uif^K\z^x^m.i o(@3)-c. 

05. 86. mi 0R.Ztmi l©Sftgt*mt.5o 

T&tz&\z&mvtzm<DV>7')i(Dftt>t)iz x mwhtz 
v>?')v&tem'rz>m&\zm's.\z£.-DT-0m-rz>z.iiifi 

[0 14 8] MS£*© #f89itt£t-tI&l5JLJS 

Kmzmm^miKDi^m^x^fi^m^^^-r 

•5fc©T-&3„ 
[0 14 9] 

im i ] ^m<D^m<Dmmizm^-^!&msm<Dm 
im2] &mw<Dmm<DMm\zmz>y T -*t&m&m<Dm 
[S3] ^wo^moMmizmzy:— ?&immm<Dm 
[04] mi<Dy : -?® : mmmiz-£$.nz>&&jBi&<Dffi 

[05] *fg^©IIJ§©^l£&.5S#«Jfc£»gfi© 

[06] *»§i©iiffi©®«^«sa*w^«i^ficD 

[07] S5 ti6©«*^gtT«ffl3nS7-f 

^o-fey h*iawrs0T*s. 

[08] 05£0 6©S*^g|ggT?ffiffl5nS7-f;P 
[09] a 5 tg 6 ©1*^ «ggT«f 3n§ 7 -f 

[0io] *M^©*ifi©^^ss*^sige©« 

M^t7*Oy^0T*S. 
[011] *^©Hffi©Jg^t«S**^SSSS©^ 

[012] 0 1 0 £0 1 1 ©S*^ftSfT«I$il5 

[013] aioiii i©s«sgiTtfflsn5 
[0 1 4] 0 1 o tm 1 1 ©s^ggT^ffl^ns 

h©«FS*ia*.-g-fc1*-^|ft^-r-50Tfe 

s. 
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